In all manner of acute severe illnesses, oxygen therapy has long been consider as, at worst, harmless, and at best, simple, cheap and highly efficacious. However, there is a large body of accumulating evidence to suggest that hyperoxia is harmful and that mild hypoxaemia may, in fact, be beneficial [1] . At a cellular level, susceptibility to oxygen toxicity appears to be greatest during early reperfusion following ischaemia. Indeed, while our tissues and cells have extensive adaptive mechanisms to hypoxaemia (not least in stimulating local increases in perfusion), they have limited protection from, or adaptation to, hyperoxia.
In all but neonates, hyperoxia is the standard of care both during advanced cardiopulmonary resuscitation (CPR) and in the immediate period (minutes to hours) following the return of spontaneous circulation (RoSC). Over recent years, this dogma has started to be questioned in light of emerging, though somewhat equivocal, evidence from both animal models [2] and retrospective analyses of cardiac arrest registries [3] which suggest an association between the degree and cumulative exposure to hyperoxia, and both short-term mortality and worse neurological outcomes in survivors. Crucially, hyperoxia is frequently accompanied by hyperventilation with consequent and injurious, hypocapnia [4, 5] . Thus, there is biological plausibility for the concept that cardiac arrest and current resuscitation practice subjects patients to a two-hit injury model made worse by hyperoxia (Table 1) .
In an attempt to further inform this debate, in an article recently published in Intensive Care Medicine, Elmer and colleagues [6] presented a detailed and complex, retrospective statistical analysis of a comprehensive database of post-cardiac arrest patients from a single specialist institution in the US. Their principal and novel aim was to establish the strength of the association between the estimated cumulative exposure to hyperoxia in the first 24 h post-RoSC and three early outcome variables: survival to acute (first) hospital discharge, a basic measure of cognitive function in survivors at (first) hospital discharge, and the severity of multiple organ dysfunction at 24 h following RoSC. Their analysis warrants careful consideration, as not only do they attempt to account for a number of the confounding variables associated with their chosen outcomes but their central tenant of considering cumulative exposure to hyperoxia raises a number of challenging hypotheses.
The data were collected over an 18-month period spanning 2008-2010. The authors screened 232 patients and analysed the data from 184, after excluding those who died in \24 h, those who never required mechanical ventilation or in whom it was discontinued in \24 h, and those with incomplete cardiac arrest data. Forty-three percent of the patients had suffered their cardiac arrest whilst in hospital and 38 % had an initial shockable rhythm. Sixty-six percent received targeted temperature management to 33°C for the first 24 h.
The authors report that 36 % of their patients were exposed to ''severe hyperoxia'' (defined by them as a PaO 2 [ 300 mmHg) with a mean exposure of 1.4 ± 2.2 h.
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There are other important limitations in this study. Data regarding well-established factors that affect the outcome variables chosen are not presented. These include: pre-arrest co-morbidities [8] ; the cause of the cardiac arrest (specifically cardiogenic verses noncardiogenic, though initial cardiac rhythm is accounted for and can be considered as a surrogate for this variable); the time from cardiac arrest to first effective CPR and the duration of CPR (time from arrest to RoSC) [9, 10] ; the cumulative dose of epinephrine (higher cumulative doses are associated with worse neurological outcome [11] ); arterial carbon dioxide data [4, 5] ; and the proportion of patients who underwent emergency coronary angiography, with or without intervention [12] .
Interpretation of their data is also hampered by the lack of any data on (first) hospital length of stay. In particular, the incidence of ''good'' neurological outcome (cerebral performance score 1 or 2) at this time point is reported as 5.5 %, which is much lower than larger prospective datasets (15-47 %) [13, 14] , albeit that the latter are assessed at 6 months or 1 year.
It is often said that optimal critical care is about attention to detail. Potential and radical innovation in the conduct of advanced CPR is emerging [15, 16] whilst ongoing trials are challenging long-held beliefs and practices (http://www.controlled-trials.com/ISRCTN7348502 4/). To add to these, we would argue that there is persuasive evidence to conduct trials of advanced CPR using an FiO 2 of 0.21 and aiming for normoxia and mild hypercabia both during CPR and following RoSC, an approach that has already been successfully piloted [17] .
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